for there was seldom an epidemic of typhus without a simultaneous outbreak of relapsing fever. We have recently obtained the explanation of this close association of typhus and relapsing fevers in the successful transmission of relapsing fever, also by the agency of bodylice.
Bearing in mind this close and constant association of acute infectious fevers, it is easy to understand how it came about that medical men conceived that all fevers were essentially the same, differing from one another not in kind, but only in degree. Lord Bacon had observed the association, for he wrote, " the lesser infections of small-pox, purple fever [typhus] , agues, &c., in the preceding summer, and hovering all winter, do portend a great pestilence the summer following. For putrefaction rises not to its height at once." But these are mere general statements, and we need to examine the specific occurrences upon which they are based. These are so numerous that it is only possible to cite the most important. Villani, in his " History of Florence," says that a sort of sickness, which always follows famine, fell on the poor of Florence the year before the Black Death. Ambroise Par6, in 1568, described a pestilential fever as prevailing in France along with true plague, in which the skin was marked with spots like the bites of fleas or bugs. Vilalba says that on several occasions during the sixteenth century a spotted fever, called tabardiglio, which is now known to have been typhus, prevailed in Spain along with plague, and was much confused with it. Lotz says that in 1624 a malignant spotted fever prevailed in London, which, in 1625, turned to the plague, and in 1626 back again to spotted fever. Similarly Sydenham says that the Great Plague of London was preceded and followed by a pestilent fever, which from the description he gives was clearly typhus, and he remarks that it differed from the plague only in the milder character of its symptoms. Boghurst says that many had spotted fever and plague at the same time, and the Bills of Mortality show a great increase of deaths from fever coincidently with the plague. The records of Lotz and Sydenham are only two of many which testify that typhus was apt to linger on after plague disappeared, as well as to precede it. According to Diemerbrceck, spotted fever preceded plague in Holland in 1636, and its malignity increased progressively, until finally it became converted into true plague. The plague of Vienna in 1679 was preceded by an epidemic of "Hitzig-Krankheit," which was far too fatal for relapsing fever, and was therefore almost certainly typhus. Mead and other medical writers admit that a fever of extraordinary malignity prevailed in Marseilles, in 1720, before the arrival of the ship that was held to have brought the plague; indeed, the physicians at Leghorn had actually decided that the fever aboard the ship was malignant pestilential fever and not plague. Russell states that the plague of Aleppo, in 1760, was preceded by a malignant petechial fever, which was almost as fatal as the plague; and Mertens says the same of the plague of Moscow in 1771. It is useless to multiply further examples of the almost constant concurrence of typhus and plague in the great epidemics of former centuries. We are now in a position to appreciate how it came about that at the outset of almost every great epidemic of plague acrimonious controversy raged among physicians as to whether the disease were plague or no. And the confusion becomes still more intelligible when we consider the similarity of the general symptoms, and that typhus patients were not infrequently affected with buboes. Murchison found these in as many as 2 per cent of typhus patients in some epidemics. It also gives us pause in accepting without reserve the habitual assertion of present-day physicians, that the manifestations of plagueare atypical at the commencement of an epidemic. Now, are there any circumstances in the life-history of the flea and the louse that will explain the tendency noted by these various writers for typhus to precede plague in its appearance ? I think there are. Practically all the epidemics of plague cited above were at their height in the summer months, when the propagation and activity of the flea are at a maximum. Now the body-louse, as it adheres closely to the human body and clothing, is independent of seasonal change in its activity, so long as its habitation is undisturbed. But disturbance of its habitation does occur, and chiefly in the summer months, when cleanliness and changes of clothing are at a maximum, whereas in winter these phenomena are apt to follow the thermometer closely in its approximation to zero; and coincidently with this the desire for warmth induces overcrowding, with increased facilities for the transmission of lice from man to man. Logically, then, we should expect the two diseases to concur, but with plague at its maximum in the European summer, and typhus at its maximum in the European winter, and this has actually been the case.
Of the r6le of clothing in the carriage of typhus there is no doubt, for Murchison says that the porters engaged in handling, and the nurses engaged in washing, the clothing and the bedclothes of the patients in the London Fever Hospital were -so frequently attacked with typhus that it was next to impossible to get persons to undertake the tasks.
The body-louse clings by preference to the clothing, and only transfers itself to the human body at meal-times.
I would suggest, too, that in cleanliness and change of clothing is to be found the explanation of the fact that typhus is virtually unknown in Tropical Africa. The Pediculus capitis and Pediculus pubis are common enough in West Africa, but the Pediculus vestimentorum is as rare as native clothing is scanty. I am told by an experienced West African doctor that he has never seen Pediculus vestimentorum there, except imported on the persons of Syrian traders-eloquent testimony to the fact that man is-clean, until he is civilized. On this assumption, too, a fact recorded by Bancroft, Lind, Trotter, Hildenbrand, Jacquot and Murchison becomes explicable, that the naked slaves in infected slaveships were immune from typhus. It cannot be an instance parallel to the immunity of the Arab frorn typhoid, for nakedness was a condition of the immunity, which did not extend to those who were clothed. Murchison found from an analysis of 18,268 cases of typhus admitted to the London Fever Hospital in twenty-three successive years, that the largest nubmber were admitted in winter and spring, and the smallest in summer; and also that in a protracted epidemic there was habitually a fall in-summer and autumn, followed by an increase on the approach, and especially after the persistence, of cold weather. Converting these facts into terms of our hypothesis, we have it that typhus is most common when cold produces the uncleanliness and overcrowding that favour the activity and dissemination of body-lice. Of the relation of typhius with overcrowding it is hardly necessary to speak. Murchison located the residence of 26,380 typhus patients in London, and showed beyond all doubt that the incidence of typhus was directly proportional to the degree of overcrowding. No less than 95 per cent. of these were destitute, and had either drifted into workhouses or were dependent on parochial relief. In seventeen years Murchison saw only six typhus patients in his private practice ainong the well-to-do, and three of these had been brought by reason of their occupations into close and constant contact with the destitute poor. Murchison's experience in this respect was more than confirmed by that of Sir W. Jenner and Dr. Tweedie. Those, then, who were clean and not overcrowded did not become infected. This also suggests a limited mobility of the virus of typhus, which at the same time is intensely virulent at close quarters. Very few of those in immediate contact with the patients, such as the nurses, porters, and resident medical officers, at the London Fever Hospital, escaped an attack of typhus. Other fevers such as measles and scarlet fever tend to arise under the same local conditions of squalor as typhus, but they quickly spread far and wide, independent of these initial influences, whereas typhus remains localized. The relative mobility of the flea and the louse is probably of secondary importance, for the power of locomotion of the louse is commensurate with that of his host, man.
We may pass on now to consider whether the general conditions which our medical predecessors believed to be most favourable for the prevalence of typhus were such as to suggest transmission bv the agency of body-lice. Murchison, in his masterly treatise on "Continued Fevers," has classified the various synonyms of typhus fever, the greater number of which were derived from its prevalence in camps and gaols, and a less number from its prevalence in ships and hospitals. One physician, Laycock (1861) , went a step further and coined the name "ochlotic fever" (xXo, a crowd), to indicate that overcrowding was the common factor underlying its prevalence in these various situations.
Let us consider what justification facts afforded for the nomenclature.
First, as to camps and armies: Andreas Gratioli, in 1576, described an epidemic of typhus that devastated the army of Charles V during the Siege of Metz. Forestus, in 1594, recorded an outbreak during the wars in Holland between the Dutch and the Spaniards at the end of the sixteenth century. Sennertus, in 1619, and many others described it as morbus castrensis or morbus Hungaricus, when it broke out in the army Typhus was rampant everywhere in the wake of Napoleon's armies, and notably during the retreat from Moscow, when his soldiers were infested with vermin; but its greatest havoc has been wrought upon beleaguered garrisons. In times of war it has often been epidemic in places in which it did not occur in times of peace. This was the case in the Crimea. The first epidemic of typhus, in the winter of 1854-55, fell chiefly on the English, whose commissariat and lodgment were then far inferior to those of the French; but in the following winter the conditions were reversed and the French suffered most. On the condition of the English troops in the first year of the campaign I am able to supply some valuable and graphic evidence from letters which I have received from two veteran Army medical officers-Sir Anthony Dickson Home, V.C., and Sir R. J. Jackson. The former writes, under date September 23, 1912: "I have not a word to withdraw in my statement that everyone in the first year of the Crimean War was infested by an indescribable plague of lice: it was common knowledge in the camp -officers and men -but the epidemic passed off within two or three months, when fresh clothing became available." Sir R. J. Jackson writes, under date September 25, 1912; " Soon after our arrival in the Crimea, Staff-Surgeon W. Maclise, who had been my predecessor in the 90th L.I.-a brother of D. Maclise, the famous painter. W. Maclise had been in the Alma, and when visiting his old corps before Sebastopol, stated that his shirt was so lively with lice that it accompanied him on the march. The men were seriously infested with vermin, and, as water was scarce, I ,have seen the inen ironing their clothing by rolling a 32-lb. shot over the garment placed on a flat stone. I know that some of the officers also suffered. I don't know whether the Russians were similarly affected, but after they wefe-driven out of the Redan I visited some of the casemates; these swarmed with fleas, and I had quite a garrison about me when I returned to camp." Dr. Douglas A. Reid, another veteran, tells me that when he arrived early in February, 1855, the pest had abated so as not to attract notice specially, and he ascribes the abatement to the discarding of the old clothing, when new was issued. All the medical writers-English, French and Russian-express the single opinion, that overcrowding was the exciting cause of the typhus, and that the effects were most disastrous, when the rigour of the Russian -winter encouraged further overcrowding, for the sake of warmth. Overcrowding will, of course, facilitate the transference of lice from man to man, but the impracticability of personal cleanliness and of changing or cleaning the underclothing, and the necessary interchange of bedding, must have been factors, in time of active warfare, at least as important as over-crowding. The Black Hole of Calcutta, in 1756, had shown sufficiently that no degree of overcrowding could alone produce tvphus, and, conversely, typhus had often fastened on armies in the open air and on the move. During the Egyptian, Sudanese and South African campaigns the troops were abundantly infested with lice, but, in the absence of the hypothetical causative organism, typhus did not, of course, ensue. Given its presence as in the wars of previous centuries, typhus would assuredly have resulted. The importance of these considerations in military hygiene, as indicating the imperative necessity of drastic treatment of lice, can hardly be over-estimnated.
Synonyms of typhus indicating its prevalence in gaols are only less numerous than the military synonyms. Huxham, in 1742, termed it febris contagiosa in carceribus genita; Pringle, Heysham, and John Howard, Jayl fever; Sauvages, Typhus carcerumn; Burserius, febris carceraria; J. G. Smyth, in 1795, jail distemper; and many French writers, maladie des prisons. All these medical men were agreed that though dirt and destitution were inseparable from typhus, the essential cause was overcrowding, and they vaguely conceived the virus to be generated in the exhalations. This view has crystallized out in a forcible and expressive passage from William Grant's essay on the " Pestilential Fever," published in 1775. "If any person," he says, " will take the trouble to stand in the sun and look at his own shadow on a white-plastered wall, he will easily perceive that his whole body is a smoking dunghill, with a vapour exhaling from every part of it "; and the vapour from this human dunghill Grant conceived to be the efficient virus of typhus. John Howard, describing, in 1784, the inexpressible filthiness of British prisons, says: " If it were asked what is the cause of gaol fever, it would in general be said, the want of fresh air and cleanliness. But as I have seen in some prisons abroad, cells and dungeons as offensive and dirty as any I have observed in this country, where, however, the distemper was unknown, I am obliged to look out for some additional cause for its production." He seems to incline to regard this factor as in some way bound up with overcrowding, but it did not occur to hin that it was the presence of infected body-lice. So frequently did typhus fever originate in the gaols, and spread from theni to the population of towns, in which typhus had not been present previously, that medical men were driven to the seemingly not unreasonable conclusion that typhus could be generated de novo in dirty,eovercrowded prisons. During the nineteenth century epidemics of typhus were frequent in the overcrowded French prisons, and invariably arose within the gaols. In these instances the possibility of importation from without was almost non-existent, for typhus was practically absent from France. But there is no difficulty of understanding its origin, if we assume that there were typhus-infected lice or their ova in the prisons. It must be borne in mind that the same beds and the same prison clothing would be utilized by successive relays of prisoners.
In 1839 there was a severe outbreak of typhus in the gaol at Rheims. Some of the cells were grossly overcrowded, others were not. The fever commenced in and was confined to the overcrowded cells, except for two cases in a part of the gaol that was not overcrowded. There was no typhus in or about Rheims prior to the outbreak in the gaol. I would suggest that the difference between the overcrowded part and the rest of the gaol was this, that only in the former part was a temperature of atmosphere reached high enough to hatch out the infected ova of body-lice. That typhus is transferable from the louse to its ovum has been proved by experiment recently.
In 1854 an outbreak of typhus occurred in Strasbourg gaol during a period of overcrowding. There had been no typhus either in the gaol or in the town of Strasbourg since 1814. Adapting the louse theory of transmission to these facts, it is difficult to avoid the conclusion that infected ova had lain dormant for forty years, and become vivified and active under the influence of a suitable temperature. I have been unable to find any reliable evidence on the life-habits of the body-louse by which to test such an audacious hypothesis. The literature of the subject is abundant, but consists chiefly of casual untested statements transferred from book to book. A short report by Warburton to the Local Government Board is a noteworthy exception, but for all that the louse still awaits his biographer. To assume the presence of a typhus carrier-if such a condition were known to exist-would not lessen the difficulty, for he equally must have carried the virus for forty years, and that without previously communicating typhus.
The records of the six so-called Black Assizes, in some of which a disease that closely resembled typhus fever was communicated by the prisoners to many of those in court, including even judges and high sheriffs, are full of epidemiological interest. But before some of these are accepted as outbreaks of typhus fever the evidence requires much more careful sifting than it has received at present.
Typhus has derived several of its synonyms frorn its aforetime prevalence on ship-board. Huxham, in 1752, designated it Febris pestilentialis nautica; Lind, in 1763, and Grant, in 1775, Ship-fever; Burserias, in 1785, Febris nautica; Blane, in 1789, Infectious Shipfever. Outbreaks of typhus on ships were of constant occurrence in the eighteenth century, and the conditions under which they seemed to arise led the best medical opinion to the conclusion that the disease was generated de nwvo aboard ship in conditions of dirt and overcrowding.
A few examples out of many given by Murchison and others will indicate sufficiently the grounds on which they came to this conclusion. James Lind recorded an outbreak on a frigate several weeks after it had left the coast of Amnerica. Thus there was no possibility of importation in the interval, and the period that elapsed before the outbreak was far too long for incubation of an infection received before landing. Again, in 1810, there was an outbreak among the French prisoners on the prison-ships in Plymouth harbour. There was no typhus in Plymouth, and if there had been the ships were completely isolated. Again, in 1829-30, there was an outbreak on the French convict hulks at Toulon, though there was no typhus in Toulon. The conditions were the same as prevailed at Plymouth. Five other epidemics-in 1820, 1833, 1845, 1855, 1856- occurred in these same convict hulks, always under conditions of overcrowding and uncleanliness. The difficulty in all these cases disappears, if we assume the presence aboard ship of infected lice or their ova. No theory of typhus carriage could well explain the six successive outbreaks at Toulon over a period of thirty-six years.
In 1861 an Egyptian frigate with a crew mostly composed of Arabs imported typhus into Liverpool, infecting the attendants at the public baths as well as twenty-five inmates of the Southern Hospital. Although unspeakable filth and overcrowding prevailed on board not one of the crew had typhus, either on the ship or in Liverpool, though they communicated it to many. We may draw at any rate this useful conclusion from the circumstances-viz., that even if we have established the transmissibility of typhus by lice, there still remain other problems of its epidemiology to be solved. Occasional spontaneous outbreaks in hospitals served to provide a few other synonyms for typhus. Pringle, in 1752, pointed out that it did arise in hospitals in the absence of typhus from the locality, and termed it Malignant fever of the hospital; Burserius, in 1785, named it Febris nosocomialis; and several French writers, Fie'vre des h6pitaux.
Importation into a hospital is difficult to disprove, and it is not without interest that in the case of a recent epidemic of typhus in North at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from
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West India, a careful examination of the bedding disclosed the presence of numerous ova of the body-louse.
A careful investigation of the relative geographical distribution of body-lice and of typhus, though open to various sources of fallacy, should help to determine the relationship of typhus and lice. So far as such evidence is available, it points strongly to a preference of typhus for countries in which body-lice am or have been moat prevalent. This is a hard saying in view of the fact that the British Isles have been regarded generally as the favourite haunts of typhus. The filth of the streets and watercourses of London in Tudor and Stuart times was notorious throughout Europe, and if we may credit the much-travelled Erasmus, their condition was matched by that of the interior of the houses. He ascribes the sweating sickness to " the filthiness of the streets and the sluttishness within doors." " The floors," says he, " are commonly of clay strewed with rushes, which are occasionally renewed, but underneath sometimes lies unmolested a twenty-years-collection of beer, grease, fragments of fish, spittle, the excrement of dogs and cats, and everything abominable." Stuart literature, too-Pepys' " Diary" for example-gives one a lowly idea of the contemporary standard of personal cleanliness, and there is evidence that suggests thst a change of habit in this respect was a Stuart importation from France. I am disposed to regard the intense cult of cleanliness in the average British-born person of to-day as evidence, by its very fervour, of a comparatively recent conversion. Far be it from me to hazard any suggestion as to the reason of the persistence of typhus in Ireland after it has disappeared from England. Perhaps, however, I may quote what Hirsch had to say in 1881. " It is always and everywhere," he says, "the wretched conditions of living, which spring from poverty and are fostered by ignorance, laziness, and helplessness, in which typhus takes root and finds nourishment; and it is, above all, in the want of cleanliness, and in the overcrowding of dwellings that are ventilated badly or not at all, and are tainted with corrupt effluvia of every kind. The prototype of these conditions is found in Ireland, which is the greatest sufferer from the disease; all observers agree that in them lies the true cause of typhus, unconquerable in, and inseparable from, the Irish proletariat, faithfully following the Irishman whenever he transplants himself and his misery."
In conclusion, let me adduce one piece of direct positive evidence from Murchison, all the more weighty because he had no conception of its import. He mentions two occasions only on which he himself personally investigated the local conditions under which a sporadic case of typhus had seemingly arisen de novo. In one of the two he had the assistance of the medical officer of health of the district, and this is what they found: " The habits of the family were filthy in the extreme. The parish inspector found the rooms alive with vermin, and the nurses in the fever hospital declared that they had scarcely ever known patients admitted in such a filthy state."
DISCUSSION.
Dr. F. M. SANDWITH said he would like to express the pleasure it gave him to listen to Dr. Crawfurd's paper. There were many instances of more recent date, doubtless not unfamiliar to the author, of the confusion between plague and typhus. It used to be thought that plague was only the concentrated quintessence of typhus, and that the latter often preceded plague. There is the story of Dr. Clot Bey, who was well acquainted with plague in Egypt, and who, on seeing cases of typhus in a London fever hospital, with parotid buboes, said, "Yes, in Egypt we call those cases plague." Dr. Crawfurd was no doubt aware that at Benghazi (Tripoli) typhus and plague had been called by the same name, and the two diseases confused with each other of late years. With regard to war epidemics, he had only read about the Crimea, but in 1878 he saw hundreds of cases of typhus on the Turkish side, and there were said to be 100,000 cases on the Russian side. And, according to the newspapers, similar cases were said to be occurring now in Turkey. There was no doubt, as Dr. Crawfurd said, that in regard to overcrowding, which had been looked upon as the chief predisposing factor of typhus, and more or less of plague also, it was simply that overcrowding meant something favourable to the vermin which were the carriers of disease. It was obvious that if one had no fire in the house in winter, if the windows, which were very small, were stuffed up with clothing, and if one crowded on to the bed all the available blankets, and persons in the house slept as near together as possible, the vermin present stood a very good chance of getting fed. When Dr. Crawfurd referred to the flea season being in the summer months, no doubt he was referring entirely to Europe; and he would like to remind the author that there was a definite flea season in some countriesi; that flea season, which in Cairo came to an end in June, explained the fact that plague bad never been epidemic in any severity in Cairo after June 24, St. John's Day. When one went farther south there were no fleas, and therefore no plague, and, he believed, no typhus either. Apropos of that-in case any hearer might feel inclined to contradict himthe disease in the Sudan which killed off many people in the Mahdi's time was probably cerebrospinal meningitis, not typhus. As an old pupil of Murchison's, he was very much interested in reading while in Egypt his statement that typhus was unknown inOAfrica. What that author probably at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Section of the History of Medicine 17* had in his mind was Tropical Africa. He (Dr. Sandwith) found plenty of typhus in Egypt, not only in prisons, where there was also relapsing fever, but elsewhere. And it was a modern corroboration of Dr. Crawfurd's researches that when cleanliness was introduced into the prisons, and the prisoners were inade to wash themselves and each other, the quantity of lice diminished, and typhus and relapsing fever came almost to an end; not quite, however, for it occurred in successive outbreaks in the same prisons.
Dr. CRAWFURD, in reply, said that one clay he met in the street an English medical man whose practice was in the Suda.n along with an Egyptian medical man, and to them he put the question about typhus. The doctor who was practising in Cairo and thereabout said at once that he saw a great deal of typhus, while the practitioner in the Sudan thought he had never seen a case. So apparently the line of demarcation was drawn somewhere between the two. With regard to his paper as a whole, the purpose in reading it was to suggest that if it was possible, from the history of medicine, to substantiate the cause of one disease, it would probably be so in the case of others also. He might be pardoned for mentioning the personal point that it was from reading the historyof medicine that he concluded that it must be lice, which conveyed the disease; it was only when he looked up the most recent pathology that he found the point had already been determined.
